Peroxisome proliferator-activated receptor gamma agonists potentiate the cytotoxic effect of valproic acid in multiple myeloma cells.
The main challenge in using chemotherapy to treat multiple myeloma (MM) is drug resistance. In order to evaluate the anti-neoplastic properties of a new drug combination in MM, two clinically available drugs, valproic acid (VPA) a histone deacetylase (HDAC) inhibitor and pioglitazone, a peroxisome proliferator-activated receptor gamma (PPARgamma) agonist, were tested in vitro on MM cell lines and MM patient cells. The sensitivity towards VPA alone was observed on several MM cell lines tested and also on primary myeloma cells and peripheral blood mononuclear cells from healthy donors. Importantly, the addition of a PPARgamma agonist to the VPA treatment increased the cytotoxic effect of VPA in a synergistic/additive manner on the different MM cell lines and MM patient cells. This effect was observed at the physiological range of VPA used to treat epileptic patients. The mechanisms underlying this increase induced a cell cycle arrest and caspase-dependent apoptosis. The potentiation of the effect of VPA by pioglitazone was mediated by higher acetylation levels of histones H3 and H4 compared to levels induced by HDAC inhibitors alone. This association reveals a new promising chemotherapeutic combination to be tested in MM.